Importantly, Dr. Kockelmann pointed out that "Representations of the "shining sun" [= a sun-disc with light-rays indicated], seem to be rare in [Egyptian] pre-Amarnan times indeed [that is, prior to circa 1350 BCE=BC]." He also noted that, " .. we do find them in the [Post-Amarna-Period] documents that can be dated to the Egyptian 19th/20th Dynasties [1291-1075 BCE=BC]. After the New Kingdom, i.e., after 1075 BCE=BC, "the shining sun" appears to be occur much more frequently, especially in the Late Period, [664-332 BCE=BC], and the Ptolemaic Periods" [305- 30 BCE=BC] ." Thus, one assumes there was quite broad use of light-ray representations after 664 BCE=BC.
[Importantly, however] He added, "There are pre-Amarna examples of the shining sun [to be found] in early hieroglyphic scripts! For instance, the sun disc with rays drawn in the form of lines is found as a determinative in the [hieroglyphic] word "wbn" ="to rise; to shine" already during the time period 2649-1781 BCE=BC in the Old and Middle Kingdom, so that iconography, as such, was well established before the Amarnan age." (Dr. Chloe Ragazzoli, also pointed out that we should look as well at applications of the hieroglyphic word "itn".]
"The Tears of Horus!" Early Use of Hieroglyphics To Demonstrate Light Rays ( E-mails from Dr. Holger Kockelmann, U. Trier, Germany 7/28-29/09)
Importantly, Dr. Kockelmann suggested that the sun's rays were used in hieroglyphics in papyrus texts in Egypt from about 2650 BCE=BC onward. Apparently, this occurred a bit later in-time than the drawing of light rays on the Iranian artificial eye (circa 2900-3000 BCE=BC). That is, please realize these time estimates were made in good faith(!), but they are estimates none-the-less! The time period between these two representations is diminishing. Figure 1 (also see Table 1 ) is one example of use of a known word/phrase which contained the hieroglyphic symbol of a "shining sun" (see the left side of Figure 1 ).
[Version] [Impressum] List of Egyptian Lemmata containing "wbn". There were 22 such entries listed. [The entire list is not presented here. All entries with the "sun+ rays" are displayed with an asterisk(* LGG II, 301 f. wbn.w Sonnenstrahlen Wb l, 294.7 *wbn. w Osten ("Sonnenaufgang") Wb 1, 294.8-9; Lesko, Dictionary I, 111 wbn.w Wurzel des Schwanzes ("Herauskommender") Wb l, 294.14 wbn.w Offene Wunde; Verletzung Wb 1, 294.15-295.2; MedWb 172-178 wbn.w Offnung (des Netzes) Meeks, AL 78.0924 13 of22 entries of"wbn" (with linked entries) in this dictionary are listed, i.e., these are bibliographical_abbreviations of "wbn" used in the list-of-lemmata session of Jay M. Enoch, 28 Juli 2009, © BBAW-Ancient Egyptian Dictionary Project. . This is a hieroglyphic phrase, which was found in Table 1 , under the listing "wbn.w". It contains a symbol of a sun with associated rays of light located to the left.
Dr. Kockelmann also remembered a 'Book of the Dead' (BD) document that was produced in the Egyptian 18th Dynasty, one hundred years or so before the Amarnan age." "In this illustration, in the BD (Figure 2) , the sun is shown with rays. It is found in the "Papyrus of Nebqed". This document is located in the Louvre Museum (dated to the time of Thutmosis IV to Amenhotep Ill, circa 1479-1387 BCE=BC). Dr. H. Kockelmann kindly sent a scan of a facsimile of that figure in that papyrus." Figure 2 . Light rays portrayed in an illustration in "The Egyptian Book of the Dead". JME asked Dr. H. Kockelmann if, at the ends of these rays of light, there were located the small hands (this comment refers to a discussion of this point in the main paper above}. That is, was this feature already present at the time this drawing was made? He (Dr. Kockelmann} responded almost immediately (7/29/09), that, the hands apparently were not present in this figure. He added, the "hands" were a feature of the Amarnan Age. So-saying, he noted, "I know of at least one similar iconography from the Late Third Intermediate Period/Early Late Period (circa 1075-404 BCE=BC} where there was a winged-sun-disk with two arms granting the ankh-sign." [That period of time was after the Armanan Period which was ca. 1350-1333 BCE=BC).] Obviously, such matters are interesting questions worthy of pursuit! The knowledge/fine-insights provided by Dr. Kockelmann are very much appreciated! [Finally, an interesting supplement to this material (but not really addressing issues considered here} for a reader seeking to understand the· then existing Egyptian society, religious beliefs, and eyecare of those times is referred to a comprehensive 2-volume work by Richey Waugh, Jr. The leading optometric periodical in 1909 was The Optical Journal, published by Frederick Boger. It was then in its twentieth year of publication and was published weekly.
One hundred years ago, the term optometry was starting to gain popularity among its practitioners, but it would be some years before it was universally accepted. Around the beginning of the twentieth century, some refracting opticians had started calling themselves optometrists to distinguish themselves from opticians who did not do refractions. The organization that would become known as the American Optometric Association in 1919 was, in 1909, still officially named the American Association of Opticians.
In 1909, there were no university optometry schools. Optometry schools of the time were privately owned for-profit schools. Estimates suggest that from 1872 to 1901, there were 60 optometry schools, and from 1901 to 1914, there were 42 optometry schools. 1 There were no academic requirements for admission to optometry school at that time. 1 The first optometry licensure law had been passed just eight years before in 1901. By the start of 1909, thirteen states had passed optometry licensure laws, and in 1909, another eleven states would be added to that list. 2 The laws varied widely from state to state in their educational requirements.
The pages of the 1909 issues of The Optical Journal were examined for insights into what optometric education may have been like one hundred years ago. Advertisements for various schools were displayed frequently and prominently. There were occasional news items about some of the schools, and the last issue of 1909 included three editorial-like articles on issues surrounding optometric education.
Northern Illinois College of Ophthalmology and Otology
Northern Illinois College of Ophthalmology and Otology (NICOO) had frequent advertisements throughout 1909. And there were occasional "Northern Illinois College Notes" published with other news items. These notes frequently mentioned students and graduates by name, along with their state of origin. Students at NICOO hailed from Alabama, Arkansas, California, Colorado, Illinois, Indiana, Iowa, Kansas, Kentucky, Michigan, Missouri, North Dakota, Ohio, Oklahoma, Pennsylvania, South Dakota, Tennessee, Texas, Utah, Washington, Wisconsin, and Canada. 3 In the December 2 issue, it was stated that a brother and sister were attending, and two of the graduates noted as having passed state optometry board examinations were listed as having M.D. degrees.
Notes published in the January 28 issue proclaimed that: "The college is tightening its requirements for graduation on account of the approaching optometry laws of various states." 4 It appears that night courses were popular at NICOO because the "Notes" in the January 28 issue of The Optical Journal listed the names of 52 persons who had enrolled for the night session. An advertisement for NICOO in the July 1 issue said that "Our courses are graduated to meet all requirements without hardship to any student from any State. " 5 This theme of helping students prepare for state board examinations was exploited in an advertisement in the December 30 issue. The ad stated that all14 optometrists who passed the Indiana state board were graduates of NIC00. 6 Among these graduates were Hugh Davey, father of John P. Davey, who in the mid twentieth century, would play the leadership role in establishing the optometry program at Indiana University, 7 and George V. Ridgway, who was second in a line of three generations of eye care practitioners. 8 An advertisement in the February 25 issue boasted that NICOO "Gives the best and most practical course in Optometry" and that "Thorough practical instruction is given in refraction. You can fit glasses properly and be successful in a clean and profitable business." 9 The advertisement also announced that both attendance and correspondence courses were offered and that a night school was in session. Geo. W. McFatrich, M.D., was identified as the secretary of the school, and Masonic Temple, Chicago, was given as an address. NICOO was one of the predecessor schools of the present-day Illinois College of Optometry.
Philadelphia Optical College
The pages of The Optical Journal sometimes included "Philadelphia Optical College Notes", usually consisting of short notes on students and graduates. Typical of these entries is the following: "Isidore Kahn, of Washington, D.C., who was formerly in the jewelry business, is taking a thorough attendant course with the view of devoting himself to optometry exclusively." 10 Locations from which their students hailed included Connecticut, Florida, Massachusetts, New Jersey, New York, North Carolina, Pennsylvania, Tennessee, Virginia, West Virginia, Manitoba, Barbados, and Panama. 11
Varied backgrounds of students could be observed in the "Notes" from the August 5 issue. One was a watchmaker and engraver, one a jeweler and optician, and one had been in the "mercantile business". Some were new to optometry, but some had done previous work in optometry. One was a pharmacist and sought "to combine optometry and pharmacy". Another had taken a partial course in 1897, and was returning "to complete his work". 12 One paragraph in the February 4 "Notes" identified an early female optometry school instructor: "The students are all pleased with the courteous attention given them by Miss Nettie M. Stone of Enfield, Mass., who graduated in 1907 and is assisting Dr.
Brown in the college work. She is always ready to assist the student and explain the difficult points and nothing is too much trouble for her." 13 The Dr. Brown referred to is undoubtedly Christian Henry Brown, M.D., who operated the Philadelphia Optical College.
Advertisements for the Philadelphia Optical College announced that they offered six month, three month, one month, special and post graduate courses, night courses, and correspondence courses. One advertisement said that ''twenty years ago we originated the Correspondence System of teaching Optometry" . 14 Another said that some of the courses in their curriculum were: "Mathematics and Geometry (as necessary), Physiologic and Applied Optics, Theoretical, Practical and Subjective Optometry, Skiascopy, Ophthalmoscopy, Keratometry, Perimetry, Pathology, Ocular Anatomy and Physiology, Mechanical Optics." 15 In an advertisement in the December 9 issue, they announced that they had "recent additions to our teaching force and enlarged and improved quarters." 16 
New York Institute of Optometry
An advertisement for the New York Institute of Optometry (NYIO) said that they ''teach Theoretical Optics, including the laws of reflection and refraction, as applied to mirrors, lenses, prisms and optical instruments. Practical Optics, including the mounting, construction, and adjusting of lenses and prisms. Physiological Optics, covering the dioptric functions of the eye, its anomalies, and their correction by lenses. Theoretical Optometry, covering the principles involved in the methods and instruments used in detecting and measuring the anomalies of the eye. Practical Optometry, covering the demonstration and use of mechanical appliances for measuring the powers of vision. Anatomy, Physiology and Hygiene, including also Ocular Pathology." 17 The advertisement procalimed NYIO to be "America's Ideal Optometrical College" and included photos of A. Jay Cross, D.O.S., President and Prof. Objective Optometry, and E. Le Roy Ryer, D.O.S., Secretary and Prof. Physiological Optics.
The January 28 issue of The Optical Journal contained a section headed "New York Institute of Optometry Notes" in which a number of students were mentioned by name. Most of them were from the state of New York, but there were also students from Georgia, Massachusetts, Ohio, and Rhode lsland. 18 The faculty of NYIO, most of whom may be recognized as authors of optometry books, were E.E. Hotaling, E. LeRoy Ryer, A.J. Cross 21 The June 3 issue also carried a photo of a class of NYIO students and the faculty (see Figure 1 ). In the July 29 issue, NYIO announced a two week "Post Graduate Course" from August 16th to 28th for $35, in which there were to be 75 special lectures on muscle tests and corrections, dynamic and static skiametry, perimetry and keratometry, ophthalmoscopy, frame fitting, and transpositions. 22 On November 25, the closing of NYIO was announced. The primary reason given was that some members of the faculty had resigned due to the difficulty of maintaining their private practices while teaching at the school. 23 One week later it was announced that the Optometrical Society of the City of New York was to take over the management of NYIO. The Board of Trustees appointed for that purpose were: E. Le Roy Ryer, Chairman; P.A. Dilworth, S.H. Brooks, Elmer E. Hotaling, F.W. Blair, Albert Cohen, and R.M. Lockwood? 4 One could speculate that those efforts may have been superceded by the founding of the optometry program at Columbia University in 1910. A later advertisement said that: "At this writing, May 13th, we have in attendance 21 students, some of which are medical and osteopathic practitioners as well as graduates of different Eastern Optical Schools. Our classes are usually about this number as students are coming or going every few days." 31 They were preparing for to offer a two year course for the first time: ''We herewith announce complete preparation for any period or Course of Instruction now required by any State in the Union. Our every facility for imparting knowledge in Optometry and Ophthalmology cannot be excelled and a student can enter at any time and get his credits according to his attendance." Ring, secretary-treasurer; and Dr. M.B. Ketchum, dean. There were plans to have a six months daily attendance course, as well as an evening course which would meet two to three nights a week. 32 According to Gregg, 33 that affiliation lasted less than two years, and in 1911, M.B. Ketchum had re-established his school with the new name of the Los Angeles Medical School of Ophthalmology and Optometry. That school would eventually lead to the Southern California College of Optometry of today.
Massachusetts School of Optometry
The In the September 2 issue of The Optical Journal, an advertisement announced for the Massachusetts School of Optometry that: "Entrance examinations will be held Oct. 1st and 2nd, from 1 :00 to 5:00 PM. All students who have a certificate from a High 'School of two years attendance are admitted without examination. All who can not pass the examination are allowed one year to study up any subject in which they are deficient." 35 A December 30 ad said that a two year course was available for $200 and a one reear course for $100. In addition, special and three month courses were also given. 6 Diseases has been added to the course. Regular and Continuous Lectures will be delivered on the various Diseases of the Eye by physicians of long experience in the field of special eye work both in this country and abroad .... This course added to that already taught in this College will be incalculable benefit to all who avail themselves of the opportunity of securing valuable information given by few if any colleges in this country .... Conducting the very best attendance and correspondence courses, thorough in every respect, covering the entire field of modern optics. We teach you all there is to know in Optometry and Ophthalmology, so as to surely enable you to pass the most rigid examinations. We teach you how to properly fit glasses and obtain the best results, assuring a successful Profession for a Lifetime. Classes are continually forming, so that you may enroll at any time, or individual instruction by appointment. Elegantly engraved diplomas granted on completion of course ... 
Southwestern Optical College
The June 3 issue had this advertisement for the Southwestern Optical College in Kansas City, Missouri: "Dr. S.W. Lane, President. Something New! Our practical method of optical instruction, which makes the mysteries of fitting lenses to the eyes, the adjustment of eyeglass and spectacle frames, prescription writing, straightening cross-eyes with lenses and laws of health and their application easily understood, will in the future be demonstrated by our new system, Projection and Photo-Micrographic Apparatus. Reference, fifteen hundred graduates. Particulars and New Catalogue, address The Southwestern Optical College (Incorporated and Chartered), 1023 Grand Ave., Kansas City, Mo." 44 There was at least one significant admirer of this school. M.B. The existence of another school could be implied by an advertisement for a book. In January, there was an ad for a book entitled Ocular Refraction and the Shadow Test by the late Frederick A. Bates. Bates was said to have been "Optician and President of the New York School of Optometry." 49
Articles on the Status of Optometric Education
In the December 30, 1909 issue, The Optical Journal celebrated its twenty year anniversary by publishing a number of articles on various topics, including three articles on the status of optometric education. The first of the articles was by M.B. Ketchum, M.D., President of the Los Angeles Optical College and later Dean of the Southern California College of Optometry and Ophthalmology. Ketchum advanced that essential elements of a successful school are individual personal instruction, being equipped with the principal modern instruments used in the profession, and selection of useful textbooks. 45 
s Internal Diseases of the Eye and External Diseases of the Eye.
Ketchum 45 suggested that in the first three months of training, the student should be able demonstrate knowledge of "anatomy of the eye, ametropia, light, lenses, transposing, neutralizing, etc." Then he said the student should be "better able to take up the deeper studies, such as amblyopia, asthenopia, the practical use of the different instruments and trial case, as well as the study of diseases." He also gave the opinion that state licensure laws should not require specific numbers of hours of instruction in particular areas, but instead curricular design should be the responsibility of the schools.
A second article on optometric education was written by Andrew Jay Cross. A.J. Cross was the second person to serve as president of the American Association of Opticians, and he was president of the New York Institute of Optometry. He argued that elevation of the standards of optometric education will benefit the profession and the public. One point he made was the importance of an understanding of theory: "Many old optometrists of long practical experience confess their weakness when it comes to questions of theory. Similar excuses were put forward in medicine and dentistry in their early days, but now it is well known that practitioners whose theories are well grounded have a decided advantage over those who are termed 'empirics' ." 50 Cross further emphasized high standards when he said that "efficient schools of optometry must be maintained or else the c~lling, as a distinct profession, will disappear from off the earth; neither night, correspondence nor mediocre schools of any kind whatsoever will suffice, no matter whether they are run by societies, corporations or individuals." 50 Cross gave as an example of "exacting standards" those that were mandated by the Department of Education of the State of New York. They prescribed course work in trigonometry, physics, theoretic optics, physiological optics, and anatomy and physiology of the eye for the first term of the first year; and physics, theoretic optics, physiological optics, practical optics, and theoretic optometry for the second term of the first year. For the second year they required theoretic optics, physiological optics, theoretic optometry, practical optics, and pathological conditions of the eye in the first term; and theoretic optics, physiological optics, practical optics, theoretic optometry, and practical optometry in the second term. 5°
The third of the articles relating to optometric education in the twenty year anniversary issue of The Optical Journal was an article by Harry Martin Bester, who was a faculty member at the Rochester School of Optometry. Bester supported the two year program despite the warnings of some that such requirements were too stringent. Bester observed that "if optometry is to take a serious and dignified position among professions it seems to me that a two-year course is none too long, and could not be shortened, when you consider the mathematics of the course alone could not be crowded into lesser time. " 51 Bester further suggested that: "The weeding out of the charlatan and spectacle peddler by optical laws, and the planting in their places of a dignified and educated class of practitioners, will eventually give to optometry the moral and active support of other professions and the general public." 51 Bestor also appealed to readers with the observation that "with the general recognition of optometry surely their services will become more valuable and compensation therefore greater." 50
Closing Comments
In 1909 there was a multitude of optometry schools, which varied widely in the length of required study and, undoubtedly, the quality of their programs. Programs varied from one month to two years. There were both attendance schools and correspondence schools. In the intervening one hundred years, the number of years of optometry school increased gradually to the four year curriculum today, and the academic entrance requirements increased from nothing for most of the 1909 schools to the three to four years of pre-optometry university study today. Nevertheless, we can see some of the seeds of present-day optometric education in some of the schools of 1909. After his military service was completed in 1945, Lang was honorably discharged at the rank of Captain, 2 and he took over his father's practice. He served his community and state in a number of ways. For example, as chairman of the local school board, he worked for integration of schools. 2 Gideon Lang also made numerous contributions to the optometric profession. "Before, during and after World War II, services for indigent persons who needed eye care and glasses were furnished by local welfare agencies, state welfare agencies and health agencies, and Lion's Clubs. School vision screenings were performed by nurses and teachers and the "E" Snellen Chart was used. Optometrists were not allowed to participate in screenings or to provide eye care services. In fact, if a school child was found to have a visual defect, the parent was told by the nurse that the child should be taken to an eye physician. In many cases the parent was told not to take the child to an optometrist because he or she could not use drugs and could not perform an adequate examination.
Gideon Lang and the Blind Pension Law Change of 1950
"Those in authority at the state level set up the programs for the visual assessment of welfare patients. In North Carolina there were clinics at the medical schools in Departments of Ophthalmology, and residents would examine these patients. There were two or three established eye clinics in a few very large cities; the Variety Club and the Lions Club were the sponsors and ophthalmologists would staff these clinics a day or so a week. In the smaller towns, there were clinics in the offices of EENT practitioners, and in addition to all of these there were clinics at the state welfare departments in the "halls." Usually a resident from the medical school would perform the examinations, using an ophthalmoscope, trial frame, phoropter, trial case, retinoscope and pen light. The resident was paid $2 per patient, although later a lump sum was given for a day's work at the clinic. A welfare patient was not allowed to see an optometrist, even after receiving the glasses prescribed (which were received by mail), but patients would bring their glasses to optometrists anyway.
"The policy was discriminatory because it denied patients freedom-of-choice as to who would examine their eyes. In North Carolina, the state optometrists decided that enough was enough. The North Carolina employed E.T. Bost, Jr., an attorney from Concord, and a powerful force in the General Assembly (later to become speaker of the house).
"Our group visited the executive director of the North Carolina State Commrssion for the Blind to discuss our problem. The executive director informed us plainly that we could not participate in eye care services because of a federal law. Title 10 of the Social Security Act stated: "In determining whether a person is blind, there shall be an examination by a physician skilled in diseases of the eye". It was the view of the commission that this law precluded optometrists from participating. We informed the official that our interest was not to certify blindness for pensions but simply to allow people to choose their own practitioner. He stated it could not be done. Bost advised us to go to Washington to change the law.
"Amendments originated in the Ways and Means Committee of the U.S. House of Representatives. The chairman of the committee was Robert L. ("Muley") Doughten, who was from my own [Lang's] congressional district. He was nicknamed "Muley" because once he made up his mind on a subject he was "as stubborn as a mule." Doughten was over 80 years of age but was sharp as a tack. He was the second most powerful man in the House due to his position and seniority. Dr. John High of Rocky Mount was president of the North Carolina Optometric Society and he and I naively went to Washington to "change the law." We did not know any better, and it was good that we were so ignorant. Fortunately for us, Doughten had a daughter named Reba who pretty much ran the Ways and Means office and who was a character in herself. Reba took to Dr. High and myself and correctly surmised that we needed help. I had been active in Democratic politics in my county in the late 1940s and had served as president of the Young Democratic Club. Our county was the county which elected Doughten, so extra consideration was shown to us. "Doughten had difficulty understanding why we needed to change the Social Security Act, but with Reba's assistance we were able to convince him of the discriminatory nature of the law, and Doughten placed into HR 6000 of 1950 the following language: 'In determining whether a person is blind, there shall be an examination by a physician skilled in diseases of the eye, or by an optometrist, whichever the individual may select. ' "Dr. High and I notified MacCracken (note: Bill MacCracken was then the AOA lobby in Washington) of our surprising success, but other AOA officials really did not grasp the significance of what we were trying to do. Doughten held no hearings on the bill in the Ways and Means Committee and allowed no debate on the House floor, demanding that the House either accept the bill or kill it. The bill passed without any problem and was duly sent to the Senate. "With our bill equating optometry with ophthalmology half way through the Congress, AOA officials perked up their ears, joined forces with us, and together prepared for a hearing before the Senate Finance Committee. At this point ophthalmology and the American Medical Association (AMA) rang the firebell. One must remember that there was no AOA office in Washington just Mr. Mac. Dr. High and I went to the office of the Senate Finance Committee and naively asked about the hearing procedure. The lady who was the administrative assistant to Senator Walter George of Georgia -the Chairman of the Finance Committee -was a former roommate of the wife of a prominent Athens, GA optometrist, named Chickie Matthews. I sometimes think that the Good Lord was looking after us because this lady took an interest in our problem and helped us immeasurably.
"Our primary concern was the opposition we would face from the American Medical Association; but the National Society for the Prevention of Blindness also entered the fight in support of ophthalmology. We agreed among ourselves to offer a compromise version of the bill, and a "watered down" amendment was proposed to the Senate committee. The day before the hearings, Dr. and Mrs. Matthews came to Washington, entertained Senator George and his wife (and the administrative assistant and her husband), and afterward Senator George was on our side. When the chairman is with your cause, it is difficult to kill a bill. After the hearing was held and our compromise was accepted, we all went into the Senate dining room and had lunch together, smoking the peace pipe with the opposition. Dr. John O'Shea, then president of AOA, testified for optometry, as did I. Harold Kohn, Dr. Joe Babcock and
MacCracken were all present.
'When HR 6000 came to conference (because of the two different versions of the bill passed by the House and the Senate), Daughton was true to his nickname. He refused to consider the ''watered down" amendment of the Senate, and he argued for 3 hours in favor of the House version. Dr. High and I had not bothered to inform Daughton about our ''watered down" amendment, as we thought that those on the Senate side would tell him. The bill was passed by the conference committee containing the optometric amendment exactly as Daughton had proposed it: equating optometry with ophthalmology, the first federal law passed by optometry and signed by the president. The law still stands today. Daughton knew more that Dr. High, the AMA, the AOA officials, or me. Again, I felt that the Good Lord has looked after me.
"The language of HR 6000 was to be used again in Title 16 and in Title 19 (Medicaid). Because of Daughton's persistent advocacy of our original bill, the AMA accused us of a double cross, but that was not the case, as we assumed that Daughton would go along with the Senate version." A significant part of Browning's business was the making and fitting of spectacles. He saw patients from all over the United Kingdom, as well as North America, Egypt, and lndia. 4 He was successfully prescribing cylinder lenses in the 1870s, and he was one of the early enthusiasts for the use of the retinoscope. 4 He was the first president of the British Optical Association when it was founded in 1895, and he served in that position for five years. 4 
·

Browning's Book How to Use our Eyes
In 1883, Browning published a book entitled How to Use our Eyes, and How to Preserve Them by the Use of Spectacles. It went through a number of editions, extending to at least 1896. 3 I examined a reprint of the first edition of 1883, produced as part of the Legacy Reprint Series of Kessinger Publishing. 5 On the title page Browning is identified as "F.R.A.S., F.R.M.S., Etc." and "Optician to Her Majesty's Government, the Royal Society, the Royal Observatories of Greenwich and Edinburgh, and the Observatories of Kew, Cambridge, Durham, Utrecht, Melbourne, etc., etc." The title page also notes that the book contains 37 illustrations.
On the first page of the text, Browning makes the observation that it is necessary to learn how to see: "It might at first thought appear that it cannot be necessary for any person to learn to see. A moment's consideration will show that this is a mistake. Before an artist can draw any object well, he must be able to see the most delicate lights and shades upon its surface." (page 9) On pages 10 and 11, he notes that his purpose in this book is mainly to present a "popular account"of improvements in spectacles and their application. He then proceeds over the next pages to explain the rudiments of ocular anatomy and color vision. · On page 22, he explains how to read by lamp light: "Always turn your back to the source of light when you are reading, so that the light may fall on to the book, instead of coming into your eyes." A few pages later, he says that myopia is often produced by reading in "imperfect light."
Browning recognized that different lenses could be prescribed for different visual tasks: "Different spectacles should, as a rule, always be worn for playing music from those used for reading, because the music is placed on the instrument at a greater distance from the player than the book is held while reading." (page 33) He also noted that the optical centers of lenses should be over the patient's pupils: "No attention is generally paid to a pair of spectacles fitting the face, yet, to obtain the full benefit from them, they ought to fit the wearer's face so well that the centres of the glasses come exactly opposite to the pupils of the eyes." (page 34) Browning emphasized that there should be no conscious or unconscious strain from the use of spectacles. On pages 44 to 50, Browning described presbyopia and myopia.
Next Browning talked about his opinion of the importance of his work prescribing spectacles: "More than one of my valued scientific correspondents have gently hinted their regret at my devoting so much of my time to the adaptation of spectacles. They would prefer that I should direct my attention to improving still further the construction of the spectroscope, the microscope, or the astronomical telescope. I believe I am more usefully employed in a practical application of science to the benefit of humanity, and I know that some of my medical friends support me in this opinion." (page 51) As an example, he described his successful solution in what we would think of today as a low vision case.
On pages 53 to 55, Browning discussed astigmatism, including testing for and correcting astigmatism: Cylinder lenses "have to be put into trial frames with round eyes, in which the glasses will turn easily. The wearer should then close one eye, or cover it with the hand, and slowly and carefully turn the glass round while looking at the figures on a clock-dial, and the glass should be left in the position in which the figures are seen with equal clearness all round the dial. The other glass should then be adjusted in the same way. The optician should carefully note the direction of the axes of the cylindrical lenses, and should cut them into an oval form and fit them up in oval frames." (pages 54-55)
Browning next turns to anisometropia, which he calls "unequal vison." He has this to say: "By unequal vision I mean a person having two eyes which differ in focus. The optometer is the only good test for this inequality, which is much more common than is generally supposed. When the difference in focus is very great, as a rule spectacles which equalize the focus cannot be worn; the strain upon the eyes appears to be too great. But, if a pair of spectacles to be worn at first in which the lenses differ only slightly in focus, and the difference in focus is then slowly increased, the eyes may after a time become accustomed to the difference, and in this manner both may be suited and clearer vision with comfort obtained." (page 60)
On pages 63 to 65, Browning warns that harm may come from wearing inaccurate spectacles that are "manufactured by grosses to supply the wholesale market" and that are "sold by people that are not opticians." From page 66 to the close of the book on page 72, Browning gives advice on topics such as the how to put spectacles on, how to care for spectacles, and cautions against trying to hold lenses by hand in front of the eyes while reading.
On pages 69 and 70, he advises against the use of monocles: " Wearing a single eyeglass has happily of late become less common than it used to be, but it should be confined to those who are blind in one eye. I need say nothing respecting the unpleasant expression given to the face caused by the contortion of the features, which is made to keep the eyeglass in position. This is a small evil compared to the injury done to the eyesight by working one eye at the expense of the other. Those who wear a single eyeglass soon acquire a habit of seeing with the eye only on which it is worn. The vision of the other eye is suppressed; that is, the image which is formed on the retina remains unseen, a convincing proof that people do not see with their eyes, but with their brains."
After page 72, there are six unnumbered pages of promotional material for Browning's business. The first two of these pages contain testimonials from satisfied patients. That is followed by a two page price list of spectacles and then two pages of advertisements for binoculars. Fitch faced strong opposition in establishing educational standards considered impossible in the proprietary schools then in existence. Fitch recalled later in his professional autobiography that his "idea of a proper College of Optometry was that it must compare with any of the colleges of the other health professions, such as Medicine and Dentistry, and be on a par with the best of them." 2 Fitch viewed expansion of the responsibilities of optometrists as desirable and recognized that it could be achieved only with high quality of instruction and clinical experience in optometry schools.
Contributions to Optometry by Albert Fitch
One of the key architects of the profession, Irvin M. Barish, had this to say about Albert Fitch. "From the start, Albert Fitch had more vision than anyone else in the other independent institutions. Fitch was one of the first to expand the biological sciences. He had anatomical dissections way, way back in the old Pennsylvania State College. So, in many ways, he was a visionary of his time."
From the 1970's on, the Pennsylvania College of Optometry played the key role in expanding the profession's role in h~alth care in two important ways. One, it provided the education and clinical training in the use of diagnostic and therapeutic agents throughout the country along with expert testimony from faculty at legislative hearings. For a significant period of time it was the sole optometric college offering this service. As many as 17 of the first 20 states to enact diagnostic pharmaceutical agent legislation used expert testimony and educational instruction from PCO faculty. 3 Two, graduates of PCO became the leaders in the movement to expand optometry's role in health care. Albert Fitch is recognized as the founder of PCO and served as its President for 40 years .
As early as the 1920's, Fitch lectured on the subject of Office Practice. He stressed the importance of the professional appearance and location of the optometrist's office. Through his influence and that of the American Academy of Optometry (whose major contribution over many years was the professionalization of optometry), many improvements in the appearance and location of offices were realized.
In 1923, Fitch caused a bill to be introduced in the Pennsylvania Legislature empowering PSCO to confer the doctorate degree upon its graduates. It was passed by both houses and signed by the Governor in April of that year. A first for optometry! It was Albert Fitch who led the educational community increasing the years of study required to become an optometrist (to 3 years in 1923, 4 years in 1935, 5 years in 1949-and on to 6 years, 7 years, etc.). In addition, his integration of the biological sciences into the curriculum has stood the test of time and is now standard in today's optometric educational programs. On a personal level, my relationship with Albert Fitch was an adversarial one. First of all, when I was a student he denied my request for the formation of a student council because he felt it was unnecessary. Later when I was a member of the College's Board of Trustees, he refused to share financial information concerning the College with me. I saw his style as autocratic, but later I came to see how such a style was advantageous for the founding and nurturing of an optometry college. And I have come to admire Fitch for the role played by him and the educational institution he founded in advancing professional optometry.
The professionalization of Optometry required a strong and expanding educational base, the conferring of an appropriate degree, successful legislation, and acceptance by the public, producing national results. Not only was Albert Fitch successfully involved in all of these pursuits, but the mark he left on many current leaders of the profession continues to this day. George Adams Junior was born in 1750 to his father's second wife and was apprenticed to his father in 1765. When his father died in 1772, George Adams Junior was 22 years old and had completed the required seven years of his apprenticeship but had not yet petitioned for Freeman status. His petition was accepted in February, 1773, and in about December, 1773, he took over his father's business, after a period of time as "Adams, Widow and Son." George Adams Junior's fourth title was An Essay on Vision, published in 1789, with a second edition in 1792. It also appeared in Dutch and German translations. The author states that "it seems that Adams wrote it primarily because many people were using spectacles who did not really need them. By giving 'proper rules for ascertaining when spectacles are necessary, and how to choose them without injuring the sight' (part of the subtitle}, no doubt he hoped to dissociate himself from pedlars and hawkers who sold unsuitable glasses with little regard for the harm they might do." (pages 224-225)
Other titles published by George Adams Junior were: Astronomical and Geographical Essays (1789, 1790, 1795 
